United States Patent [ oo 4,201,041
Tanaka | . @51 May 6, 1980

iaindvwv - e - " il i L -

[54] DIGITAL ELECTRONIC TIMEPIECE 157] ' ABSTRACT

HAVING A TIME CORRECTING MEANS A digital electronic timepiece comprises oscillator

[75] Inventor: Toyonaru Tanaka, Tokyo; Japan means for generating reference .clock-pulse signals, a
| plurality of counter means of successive stages for suc-

[73] Assignee: Jeco Company Limited, Kawasaki, cessively counting the reference clock-pulse signals and
Japan respectively producing output signals for displaying

_ . numerals at respective digit positions for seconds, tens

[21] Appl. No.: 822,375 | of seconds, minutes, tens of minutes, hours, and tens of
[22] Filed: Aug. 5, 1977 : hours, means for digitally displaying time in response to
f signals for output display of the counter means, and

[S1] Imt. Cl.2 ....rrrninnnannn. eeerereserasseneaes G048 27/00 means for supplying a time correction reset signal to the
[52] U.S. Cl oo, . 368/85; 368/112; counter means for producing as output signals for dis-
_ 368/187 play at the digit positions respectively for seconds, tens

[58] Field of Search ................... 58/85.5, 24, 23 R, 74  of seconds, minutes, and tens of minutes. The time cor-
156] References Cited " rection reset signal resets the counter means for sec-

onds, tens of seconds, minutes, and tens of minutes so

U.S. PATENT DOCUMENTS that the output signal thereof becomes a signal for “O”

3,756,011  9/1973 . NisShimura .......ccoeeeeeeeereirerees 58/85.5 display. The counter means for producing an output
3,795,099 3/1974 Tsuruishi ....ccevvivnnnrenenne. S 58/74 signal for display at the digit position for tens of minutes
3,854,277 12/1974 ng&::jima ................................. 58/74 operates, when supplied with the reset signal in the time
3,355,782_ 12/1974  Nishimura ......ccccccevvernnrenencnne 58/85.5 interval from (Il— ]_) hours p minutes to n hours P min-
ggsg*g?g g'/ ig;g gag.pkawa it gg/ ggg utes, to produce as output a signal for causing the
942, / WA covsenmmsrmnsssmnsssnnssnnasninese. /85. counter means for outputting the signal for display at
3,955,352  5/1976 Berney ......ccoeciiininiiiienenee 58/85.3 . . .. .
the digit position for hours to produce an output signal
Primary Examiner—Gene Z. Rubinson | for displaying n hours.
Assistant Examiner—Pojunas, Jr. Leonard W.
Attorney, Agent, or Firm-—Haseltine, Lake & Waters 3 Claims, 7 Drawing Figures
21
| 0SC
' ABI:;_T 48a
HR& MIN
- = ADJUST.
- 471 CKT
' 46
' >
T——==F -~ ="
WA

3

e =4 40
TIME
CORRECT

CKT




4,201,041

Sheet 1 of 4

May 6, 1980

U.S. Patent

MO
1234402
AN
oqf“l..ll
_ .4._.
1ot

L~ — —

<

Qv

6¢
. I
° I 1
L€ _ A3 et
' 10230 d023d
2N ] B
| PP INNOD =t | N[O
* ( _ I U
9¢ L
|
1

0S50




U.S. Patent May 6, 1980 Sheet 2 of 4 4,201,041

8 a S 10
O

( 10 20 30Y40 50 O 10 20 30 40 50 _O

(A)

(B)__I_—I_IML—

8 g 4! 10
0O 10 20 30 40 50 0)(10 20 30 40 50 O

9 a 10 ' 1
" 10/ 20 30 40 50 O 10 20 30 40 50 O
b

B)__

F1G.41 ™

g g a2 0 11
(1) §

00 /10 20 30 40 50 O 10 20 30 40 50 O




4,201,041

Sheet 3 of 4

U.S. Patent May 6, 1980




U.S. Patent May 6, 1980 Sheet 4 of 4 4,201,041

d S 10

8 ' g at 10
(J)9 10 20 30 40 0,/10 20 30 40 50 O

a 10 11
l(A)9 10420 30 40 50 0 10 20 30 40 30 Q

FIG.7 - }

9 g Qz 10 11
(J)O 100/ 10 20 30 40 50 0 10 20 30 40 30 O




4,201,041

l

DIGITAL ELECT RONIC TIMEPIECE HAVING A -
- TIME CORRECTING MEANS ©

BACKGROUND OF THE INVENTION

The present invention relates generally to digital -

electronic timepieces whose displayed time can be
readily corrected (hereinafter referred to as “time ad-
justed”), and more particularly to a digital electronic
timepiece (hereinafter referred to as a digital electronic
clock) which, when its displayed time is within a spe-
cific “minute” range, can be time corrected with the
“hour” display within this “minute” range and, more-
over, in such a manner that the “mlnute“ and “second”
displays become zero.

- The method of time correcting or adj Justmg a conven-

tlonal digital electronic clock has comprised, in the case
where the displayed time is retarded (slow) relative to

the correct time, carrying out fast-forward running to
set the display at an advanced time relative to the cor-
rect time, temporarily stopping the clock once in this
state, and subsequently restarting the clock when the
displayed time and the time heard over standard time
signal means, such as the telephone, coincide. Another
conventional time adjusting method has comprised car-
rying out fast-forward running and setting the display
time at n hr. 00 min. 00 sec., temporarily stopping the
clock once in this state, and then restarting the clock
when the displayed time and a time signal heard over
the television, radio, telephone, or the like coincide.
For carrying out these operations in the time adjust-
ing of a conventional digital electronic clock, it has
been disadvantageously necessary to carry out compli-
cated manipulations of switch buttons to place the dis-
play in the fast-forward running mode, thereafter to

place it in the stop mode, and subsequently to place it in
the start mode. "

Furthermore, in known electronic wristwatches, in
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the case when the second display is within a specific

second range, there has been a method wherein only the
second display is time adjusted as m min. 00 sec. In

general, however, in a digital electronic clock in an

installation such as that in a motor vehicle, there are
cases wherein, because the electrical power source is
temporarily cut off at the time of servicing, noise from
the outside is caused by occurrences such as sparking,
whereby the displayed time becomes greatly incorrect.
Consequently, even when the clocking circuit, per se,
operates accurately and positively, since the displayed
time deviates greatly on the basis of special characteris-
tics due to the installation such as that in a motor vehi-
cle as mentioned above, the time adjustment circuit of a
wristwatch, in which circuit time adjustment is carried
out with second units, is not applicable.

SUMMARY OF THE INVENTION

Accordingly, it is a general object of the present
invention to provide a novel and useful digital elec-
tronic clock capable of being time corrected in which
the above described difficulties encountered i in the prlor
art have been overcome.

Another object of the invention is to provide a digital
electronic clock which, in the case where the displayed
time is in the range of from (n— hr. p min. to n hr. p
min., is capable of being time corrected to n hr. 00 min.
00 sec. In the electronic clock according to the present
invention, the time correction can be easily carried out
even when the displayed time is greatly in error. This
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2

invention is particularly. suitable for application to elec:-

- tronic clocks for installation in motor vehicles. Further-

more, even in the case where the displayed time is
greatly incorrect, by bringing the displayed time in an
approximate manner so that it falls within the above

‘mentioned range, the time correction can be readily

carried out, even during driving the motor vehicle, for
example, by only manipulating upon hearlng an an-
nouncement of time of a car radio.

A further object of the invention is to provide a digi-
tal electronic clock which, in the case where the dis-
played time is within the range of from (n—1)hr. 40
min. to n hr. 40 min., or in the case where it is within the
range of (n— 1)hr. 30 min. to n hr. 30 min., can be time
corrected to n hr. 00 min. 00 sec. |

Further objects and features of the invention will be
apparent from the following detailed description with
respect to preferred embodiments of the invention
when read in conjunction with the accompanying

-drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawmgs | |

FIG. 1.is a perspective view showing the external
appearance of one embodiment of a digital electronic
clock according to the present invention;

FIG. 2 1s a circuit schematic diagram of a first em-
bodiment of the circuit system of the dlgltal electronic
clock according to the invention;

- FIGS. 3(A) through 3(I) are signal waveform dia-
grams respectively for a description of the operation of
correctmg retarded time of the electronic clock shown
in FIG. 2; |

- FIGS. 4(A) through 4(1) are signal waveform dia-
grams respectively for a description of the operation of
correcting advanced time of the electronic clock illus-
trated in FIG. 2; |

FIG. § is a circuit schematic diagram of a second
embodiment of the circuit system of the digital elec-
tronic clock according to the invention;

- FIGS. 6(A) through 6(J) are signal waveform dia-
grams respectively for a description of the operation of
correctmg retarded time. of the electromc clock illus-

'~ trated in FIG. §; and

" FIGS. 7(A) through 7(J) are signal waveform dia-
grams respectively for a description of the operation of

correcting advanced time of the electronic clock shown
in FIG. §.

DETAILED DESCRIPTION

The digital electronic clock 10 according to this in-
vention has a digital time display part 11 and a time
correction knob 12 as shown in FIG. 1, for example. By
pressing the knob 12 and turning it in the clockwise
direction, “minute” correction is carried out; by press-
ing this knob and turning it in the counter—clockwise
direction, “hour” correction is carried out.

By pullmg the knob 12, in the case where the dis-
played time is between (n— 1)hr. p min. and n hr. p min.,
the displayed time is corrected to n hr. 00 min. 00 sec. as

described hereinafter. When, in the example of 8 hr. 57

min. 23 sec. illustrated in FIG. 1, the knob 12 is pulled,
the displayed time is corrected to 9 hr. 00 min. 00 sec.
Furthermore, when a knob 13 is manipulated, the dis-
played time becomes completely zero. This knob 13 can
be used when the clock is to be utilized as a stopwatch.
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A first embodiment of the circuit system of the digital
electronic clock according to the invention will now be
described with reference to FIG. 2. An oscillator circuit
21 for generating clock pulses comprises a crystal oscil-

lator and 3} frequency dividers of, for example, 22

stages. Clock pulses of 1 Hz led out of the frequency
divider of the final stage of the oscillator circuit 21 1s
supplied to a seconds-decimal counter 22. The count
output of the counter 22 is supplied by way of a decoder
28 to a display device 34, and the display at a digit
position for seconds is accomplished. Each time 10
clock pulses of 1 Hz are supplied to the counter 22, a
built-in flip-flop (not shown) operates, and from the
counter 22, a carry signal 1s produced as output every
10 seconds from the counter 22 and is supplied to a
tens-of-seconds-base-6 counter 23. The count output of
the counter 23 is supplied through a decoder 29 to a
display device 35, and the display at a digit posmon for
tens-of-seconds is effected.

A carry signal is produced as output every 60 seconds
(1 minute) from the counter 23 and supplied to a mi-
nutes-decimal counter 24. The counter 24 counts this
signal arriving each minute, and its count output 1s
supplied by way of a decoder 30 to a display device 36,
whereupon the display at a digit position for minutes is
effected. From the counter 24, a signal a as indicated in
FIG. 3(A) having a cyclic period of 10 minutes s sup-
plied to a tens-of-minutes-base-6 counter 25. In response
to this signal a, three flip-flops (not shown) built in the
counter 25 operate to produce, respectively, output
signals b, ¢, and d of the waveforms indicated respec-
tively in FIGS. 3(B), 3(C), and 3(D). These signals b, ¢,
and d are supplied by way of a decoder 31 to a display
device 37, and the display at a digit position for tens-of-
minutes 1s accomplished. Here, the signal b is a signal of
a duty ratio of 2 having a cyclic period of 20 minutes.
The signal ¢ is a signal which rises at each hour and 20
minutes and falls at each hour and 40 minutes, while the
signal d is a signal of a duty ratio of 3 which rises each
hour and 40 minutes and falls at each hour and 00 min-
utes (on the hour) | |

The signal d is supplied as a carry mgnal to an hours-
decimal counter 26. This decimal counter 26 operates
from the fall instant of the signal d and produces as
output a signal e as shown in FIG. 3(E). This signal e is
supplied through a decoder 32 to a display device 38,
and the display at the digit position for hours is effected.
The output signal of the counter 26 is supplied to a
tens-of-hours-binary counter 27 to cause the same to
operate. The output signal of this counter 27 is supplied
by way of a decoder 33 to a display device 39, and the
display. at a digit position for tens of hours is effected.

The time correcting operation in the case where the
time displayed by the display devices 34 through 39 is
retarded (slow) relative to the correct time will now be
described.

For illustrative purpose, it will be assumed, for exam-
ple, that when the correct time is 9 hr. 00 min. 00 sec.,
the displayed time is 8 hr. 57 min. 23 sec. Upon hearing
the time signal for 9 hours over the radio, television, or
the like, the operator pulls the knob 12. This manipula-
tion causes a reset signal f; as indicated in FIG. 3(F) to
be introduced through an mput terminal 41 of a time
correction circuit 40. This reset signal f; is applied

through OR gates 42, 43, 44, and 45 to the counters 22

through 25 respectively. As a consequence, flip-flops in
the counters 22 through 25 are reset, and the displays of
the display devices 34 through 37 become zero.
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During this operation, the output signal d of the
counter 25, which is at a high level from 8 hr. 40 min. in

the displayed time, assumes a low level at the instant
when the reset signal fj arrives as indicated at d; in FIG.

- 3(G). As a consequence, the output signal of the counter

26 assumes a high level at this instant as indicated at e
in FIG. 3(H). In response to the output signal e; of the
counter 26, the display of the dlsplay device 38 18
changed from “8” to “9,

Accordingly, when the knob 12 is pulied together
with the time signal for 9 o’clock, the display instanta-
neously changes from “8 hr. 57 min. 23 sec.” to *“9 hr. 00
min. 00 sec.”, time correction being thus carried out.
From this instant, the counters 22 through 27 start new

counting operations, and the signal fed from the counter

24 to the counter 25 becomes as indicated at aj in FIG
3(1).

In a similar manner, when the reset signal f; 1s trans-
mitted within the period in which the signal d is at a
high level, that is, within the period in which the dis-
played time is in the interval from the correct time, to
which it is to be time adjusted, to the instant 20 minutes
before the correct time, time delay correction is carried
out similarly as described above.

Next, the time correcting operation in the case where
the displayed time is advanced (fast) relative to the
correct time will be described.

For illustrative purpose, it will be assumed, for exam-
ple, that the displayed time is 9 hr. 11 min. 35 sec. when
the correct time is 9 hr. 00 min. 00 sec. When the knob
12 is pulled simultaneously with the announcement of
the time for 9 o’clock, a reset signal f; of a waveform as
shown in FIG. 4(F) is applied through the input termi-
nal 41 and by way of OR gates 42 through 45 to the
counters 22 through 25. The signals a through e shown
in FIGS. 4A) through 4(E) are the same as signals a
through e shown in FIGS. 3(A) through 3(E). The
flip-flops in the counters 22 through 25 are reset by the
reset signal f>, and the displays of the display devices 34
through 37 become 0. |

During this operation, the output signal d of the
counter 25, which is at a low level from 9 hr. 00 min. in
the displayed time, remains at a low level as indicated at
d; in FIG. 4(G). As a consequence, the output signal e
of the counter 26 also remains at a low level as indicated

at e; in FIG. 4(H), and the display “9” of the display
“device 38 also does not change. Therefore, although the

displays of the display devices 34 through 37 all become
“0” as a result of the application of the reset signal f5,

the display of the display device 38 remains “9”.

Thus, by pulling the knob 12 with the 9 o’clock time
signal, the display is changed from “9 hr. 11 min. 35
sec.” to “9 hr. 00 min. 00 sec.” thereby to accomplish
time correction.

The counters 22 through 27 start new counting oper-
ations from this instant, and the signal fed from the
counter 24 to the counter 25 becomes as indicated at a;
in FIG. 4(I). The signal d; becomes of high level after
40 minutes and of low level after 60 minutes from the
resetting time. As a consequence, the signal e; becomes
of high level after 60 minutes from the resetting time,
and the displayed time becomes “10 hr. 00 min. 00 sec.”.

- When the reset signal f> is transmitted within the
period in which the signal d is of low level, that is,
within the period in which the displayed time is in the
interval from the correct time, to which it is to be time
corrected, to 40 minutes past, time advance correction

- is accomplished sumlarly as described above.
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Therefore, according to the embodiment of the pres-
ent invention, by pulling the knob 12 at the time signal
of n hours while the dlsplayed time is in the interval
from “(n—1) hr. 40 min. 00 sec.” to “n hr. 39 min. 59
sec.”, the displayed time is corrected to the correct time
“n hr 00 min. 00 sec.”. | |

In the case where this electronic clock is to be used as
a stopwatch, manipulation of the knob 13 causes a reset
signal to be introduced through an input terminal 46.
This reset signal 18 applied through OR gates 42 through
25 to counters 22 through 235 and directly to the count-
ers 26 and 27. As a consequence, the displays of the
display devices 34 through 39 are all reset to “0”. Ac-
cordingly, by resetting at a desired mstant the elapsed
time from that instant can be read.

Pulses of 2 Hz derived from the frequency divider of
the stage preceding the final stage of the oscillator cir-
cuit 21 are supplied to an hour and minute adjusting
circuit 47. In the case of adjusting only the “minute”
dlSplay, the knob 12 is pressed and turned clockwise,
whereupon the level of a terminal 48a varies, whereby
pulses of 2 Hz are supplied from the hour and minute
ad_]ustlng circuit 47 to the counter 24, and the “minute”
display is caused to undergo fast forward operation.
Furthermore, in the case of adjusting of only the “hour”
display, the knob 12 is pressed and turned counter-
clockwise, whereupon the level of a terminal 48b varies,
whereby pulses of 2 Hz from the hour and minute ad-
justing circuit 47 are supplied to the counter 26, and the
“hour” display is caused to undergo fast forward opera-
tion.

A second embodiment of the dlgltal electromc clock
of the invention will now be described with reference to
FIG. 8. In FIG. §, those parts which are the same as
corresponding parts in FIG. 2 are designated by like

reference numerals, and such parts will not be described
again in detail.

The output signalsb and ¢ of the waveforms shown in

4,201,041
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FIGS. 6(B) and 6(C) of the tens-of-minutes-base-6 40

counter 285 are supplied to an AND gate 51, which
thereby produces an output signal supplied to an OR
gate 52. On one hand, the output signal d of the wave-
form indicated in FIG. 6(D) of the counter 25 is sup-
plied to the OR gate 52. As a result, a signal g of a duty
ratio of 4 as indicated in FIG. 6(E) is derived from the
OR gate 52 and supplied to the hours-decimal counter
26. This signal g is a signal becoming of high level after
30 minutes from O minute and assuming a low level 60
minutes after. From the counter 26, a signal h which
assumes a high level when the signal g assumes a low
level is obtained, and at this instant, the display of the
display device 38 changes, for example, from “8” to
1“9,!'!'

Then, when the displayed time is retarded (slow),
being 8 hr. 57 min. 23 sec., for example, and the knob 12
is pulled at the time signal of 9 hr. 00 min. 00 sec., a reset
signal f1 as shown in FIG. 6(G) is applied through the
input terminal 41 to the counters 22 through 25. As a
consequence, the displays of the display devices 34
through 37 all become “0” similarly as in the preceding
embodiment of the invention.

At the same time, at the instant when the reset signal
f1 1s applied, the output d of the counter changes from
high level to low level. For this reason, the output sig-
nal of the OR gate also assumes a low level at that
instant as indicated at gy in FIG. 6(H). As a conse-
quence, the output signal of the counter 26 assumes a
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6
high level as indicated at hy in FIG. 6(I), and the display
of the display device 38 changes from “8” to “9”.

Accordingly, when the knob 12 is pulled at the in-
stant of the time signal of 9 hours, the display changes
mstantaneously from “8 hr. 57 min. 23 sec.” to “9 hr. 00
min. 00 sec.”, time correction thus being accomplished.
From this instant, the counters 22 through 27 start new
counting operations, and the signal supplied from the
counter 24 to the counter 25 becomes as indicated at a;
in FIG. 6()).

When the reset signal f] is transmitted within the
period in which the signal g is at a high level, that is, the
period in which the signals b and ¢ are at high levels or
the signal d is at a high level, that is, within the period
in which the displayed time is in the interval from the
correct time to which it is to be time adjusted to 30
minutes before the correct time, correction of retarded
time is carried out similarly as described hereinabove.

Then, when the displayed time is advanced (fast) and
is 9 hr. 11 min, 35 sec., for example, and the knob 12 is
pulled at the time signal of 9 hours, a reset signal f> as
shown in FIG. 7(G) is applied through the input termi-
nal 41 to the counters 22 through 25. As a conseqguence,
the displays of the dlﬂplay devices 34 through 37 all
become “0”.

During this Operatlon, the signals b, ¢, and d have a
level relationship wherein the signal g assumes a low
level, and even when the signals b or c are caused by the
reset signal f> to assume low levels, the signal g under-
goes no variation but remains at the low level. Accord-
ingly, the display of “9” of the display device 38 also
does not change.

- Therefore, by pulling the knob 12 at the 9 o’clock
time signal, the display is corrected from “9 hr. 11 min.
35 sec.” to “9 hr. 00 min. 00 sec.”. From this instant, the
counters 22 through 27 start new counting operations,
and the signal supplied from the counter 24 to the
counter 25 becomes as indicated at a3 in FIG. 7(J). The
output signal of the OR gate §2 assumes a high level 30
minutes after and assumes a low level 60 minutes after
the resetting time as indicated at g2 in FIG. 7(H). As a
consequence, the signal h assumes a high level 60 min-
utes after the resetting time as indicated at hz in FIG.
7(I), and the displayed time becomes *““10 hr. 00 min. 00
Sec.“- ) |

When the reset signal f> is transmitted within the
period in which the signal g is at a low level, that is
within the period from the correct time, to which the
displayed time is to be time corrected, to 30 minutes
past the correct time, correction of advanced (fast) time
is accomplished similarly as described hereinbefore.

Therefore, in accordance with the present embodi-
ment of the invention, by pulling the knob 12 at the time
signal of n hours with the displayed time in the interval
from “(n-—1) hr. 30 min. 00 sec.” to “n hr. 29 min. 59
sec.”, the displayed time is corrected to “n hr. 00 min.
00 sec.”. |

Further, this invention is not limited to these embodi-
ments but various variations and modifications may be
made without departing from the scope and spirit of the
invention.

What I claim is:

1. A digital electronic timepiece comprising:

oscillator means for generating reference clock-pulse

~ signals;

a plurality of counter means of successive stages for
successively counting the reference clock-pulse
signals and respectively producing output signals
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for displaying numerals at respective digit positions
- for seconds, tens of seconds, minutes, tens of min-
utes, hours, and tens of hours, said counter means
exclusive of the first-stage counter means being
arranged in cascade connection for counting opera-
tion initiated by carry signals from the counter
means of respectively preceding stages, the counter
means for producing an output signal for display at
the digit position for tens of minutes supplying as a
carry signal a signal of a duty ratio of 3 to the
- counter means for producing an output signal for
display at the digit position for hours;
means for digitally displaying time in response to
signals for output display of the counter means; and
means for supplying a time correction reset signal to
the counter means for producing as output signals
for display at the digit positions respectively for
seconds, tens of seconds, minutes, and tens of min-
utes, said time correction reset signal resetting the

4,201,041
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counter means so that the output signal thereof 20

becomes a signal for “0” display, and said counter
means for producing an output signal for display at
the digit position for tens of minutes operating,
when supplied with said reset signal in the time
interval from (n— 1) hours 40 minutes to n hours 40
minutes, to produce as output a signal for causing
the counter means for outputting the signal for
display at the digit position for hours to produce an
oufput signal for displaying n hours. |
2. A digital electronic timepiece comprising:

-

25

30

oscillator means for generating reference clock-pulse

signals; -

a plurality of counter means of successive stages for
successively counting the reference clock-pulse
signals and respectively producing output signals

- for displaying numerals at respective digit positions

for seconds, tens of seconds, minutes, tens of min-
utes, hours, and tens of hours, said counter means
exclusive of the first-stage counter means being
arranged in cascade connection for counting opera-
tion initiated by carry signals from the counter
means of respectively preceding stages;

35

8

circuit means for operating to form a signal of a duty
ratio of 3 from the output signal of the counter

means for producing an output signal for display at
the digit position for tens of minutes and to supply

the same as said carry signal to the counter means
for producing an output signal for display at-the
digit position for hours;

means for digitally dlsplaymg time in response to
signal for output display of the counter means; and

means for supplying a time correction reset sign'al to
the counter means for producing as output signals
for display at the digit positions respectively for
seconds, tens of seconds, minutes, and tens of min-
utes, said time correction reset signal resetting the
counter means so that the output signal thereof
becomes a signal for “0” display, and said counter
means for producing an output signal for display at
the digit position for tens of minutes operating,
when supplied with said reset signal in the time
interval from (n—1) hours 30 minutes to n hours 30
minutes, to produce as output a signal for causing
the counter. means for outputting the signal for
display at the digit position for hours to produce an
output signal for displaying n hours.

3. A digital electronic timepiece as claimed in claim 2
in which the counter means for producing an output
signal for display at the digit position for tens of minutes
produces as output a first signal of a duty ratio of -2
which repeatedly assumes high and low levels in a'10-

minute period, a second signal of a duty ratio of 4 which

assumes a high level with the timing with which the
first signal assumes the low level and assumes high
levels for 20 minutes and low levels for 40 minutes,’and
a third signal of a duty ratio of 3 which assumes a high
level with the timing with which the second signal
assumes the low level and assumes a high level for 20
minutes and a low level for 40 minutes; and said circuit

- means comprises AND gates to which the first and
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second signals are supplied and OR gates supplied with
the resulting output signal of the AND gates and the

third signal and producing said carry signal.
T e e & % %
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